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ABSTRACT: 

PROBLEM TO BE SOLVED: To accurately and stably detect a mark for detection 
formed on an intermediate transfer belt and a sheet carrying belt by using a 
reflection type sensor by disposing the reflection type sensor at a position 
where it is opposed to supporting parts supporting the intermediate transfer 
belt or the sheet carrying belt on a condition that they are brought into 
contact with the belt by interposing the concerned belt. 

SOLUTION: The reflection type sensors 4 are arranged in the width direction 
of the intermediate transfer belt 2 on a condition that they are arrayed by 
giving a gap corresponding to the forming position of a patch 3. Besides, both 
sensors 4 are installed just above the driven roll 21 of the belt 2 by giving 
the prescribed gap L between the belt 2. The sensors 4 are fitted to a unit 
frame 41 on the condition that two of them are arrayed so as to be constituted 
as a reflection type sensor unit 40. The unit 40 is positioned with the shaft 
21a of the roll 21 of the belt 2 as a reference through a positioning plate for 
a back part and a positioning plate for a front part. Thus, the unit 40 is 
attached to a device main body on the condition that it is positioned with 
respect to the belt 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A copying machine with either of the sheet conveyance belts 
which conveys the record sheet with which the middle imprint belt or image with which 
this invention is imprinted temporarily [ before an image is imprinted by the record sheet 
] is imprinted, Image formation equipments, such as a printer and a compound machine, 
are started, and especially, the mark for detection is formed in the middle imprint belt or a 
sheet conveyance belt, and it is related with the image formation equipment using the 
detection information which detects the mark for detection by the reflective mold sensor, 
and is acquired. 
[0002] 

[Description of the Prior Art] When a color picture is formed especially with an image 
formation means to form a toner image as this kind of image formation equipment, for 
example using an electrophotography method, In order to prevent concentration 
fluctuation and a location (color) gap of an image from a viewpoint which maintains the 
image quality at a good condition, The mark for concentration detection and the mark for 
location gap (or positioning) detection which consist of a predetermined pattern etc. with 
said image formation means are formed on a middle imprint belt or a sheet conveyance 
belt. What controls a predetermined controlled system based on the detection information 
which detects each of that mark for detection by the sensor, and is acquired is known. 
[0003] In using the reflective mold sensor by which light is hit to the mark for detection, 
the reflected light from the mark concerned is received as the sensor, and detection is 
performed especially Since whether it is maintained within limits with proper spacing of 
luminescence of the reflective mold sensor and a light-receiving side, and the belt side in 
which the mark for detection is formed and parallelism of the luminescence side and a 
light-receiving side, and a belt side has big effect also on the detection engine 
performance of a reflective mold sensor, The installation precision of this reflective mold 
sensor is a very important element. 

[0004] However, in the conventional image formation equipment which used the 
reflective mold sensor, the detection results of the sensor differ delicately, and are not 
stabilized, but there is a problem that the case where the mark for detection is correctly 
undetectable occurs. For example, when the same mark for detection on a middle imprint 
belt or a sheet conveyance belt is repeated and detected, the detection results may differ 
delicately. For this reason, even if it performs control which was described above based 
on that acquired detection information, the case where concentration fluctuation or a 



location gap of an image cannot be amended exactly will occur. 
[0005] Thus, according to this invention person's research result, that a detection result 
becomes unstable As shown in drawing 1 1 , when the reflective mold sensor 01 is 
arranged in the location in the level condition of the middle imprint belt 02, The middle 
imprint belt 02 curtains caudad by a self-weight, rotation actuation, or aging. As a result 
of gap deltad's occurring between original belt sides (two-dot chain line part), it is 
checked that it is to change luminescence of a reflective mold sensor, spacing of a light- 
receiving side and the field of the middle imprint belt 02, etc. The photoconductor drum 
from which 03 constitutes an image formation means all over drawing, and 04 show the 
support roll which supports the middle imprint belt 02. 

[0006] Incidentally, as a copying machine which raises the location precision over the 
middle imprint belt of a toner concentration sensor, as shown in drawing 12 , what was 
made to carry out positioning to the middle imprint belt 02 of the reflective mold sensor 
01 is shown to the support plate 07 of the secondary imprint equipment 06 (secondary 
transfer roller a and the cleaning member b) attached to the adapter plate 05 of the middle 
imprint belt 02 by by attaching the toner concentration sensor 01 at JP,5-142906,A. The 
optical image with which 08 in drawing irradiates a development counter and 09 
irradiates a photoconductor drum 03 is shown. 

[0007] However, since it is arranged in the location where that concentration sensor 01 
becomes between secondary transfer roller a and the support rolls 04 of the middle 
imprint belt 02 when a concentration sensor is attached, as shown in this official report, 
the middle imprint belt 02 may rock at the time of rotation, spacing of that belt 02 and 
concentration sensor 01 may be changed, and the detection engine performance may not 
be stabilized. Moreover, secondary imprint equipment 07 (in fact secondary transfer 
roller a) Until the imprint of the toner image of the color component in front of [ of the 
last color ] one is completed, when forming the synthetic image which should be made a 
color picture by imprinting at a time one color of toner images of each color component 
formed on one photoconductor drum to the middle imprint belt 02, and laying them on 
top of it for every belt rotation In case removal at the time of the paper jam of a record 
sheet is performed, in order to make it estrange from the middle imprint belt 02, it must 
attach possible [ attachment and detachment ] to the middle imprint belt 02. For this 
reason, there is a possibility that a sensor 01 and page [ of a belt / 02nd ] spacing may 
change gradually, and the detection engine performance of that concentration sensor 01 
may stop stabilizing by repeated attachment-and-detachment actuation of secondary 
imprint equipment 07. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
image formation equipment which is stabilized with a sufficient precision by the 
reflective mold sensor, and can detect the mark for detection formed in a middle imprint 
belt or a sheet conveyance belt. 

[0009] Moreover, other purposes of this invention are to offer the image formation 
equipment which can perform more positioning to the middle imprint belt or sheet 
conveyance belt of a reflective mold sensor with a sufficient precision simple, and can 
perform the installation of the sensor itself easily. 
[0010] 

[Means for Solving the Problem] This invention (invention concerning claim 1) which 



attains the above-mentioned purpose It has the sheet conveyance belt which conveys the 
record sheet with which the middle imprint belt imprinted temporarily [ before the image 
formed by at least one image formation means to form an image, and this image 
formation means is imprinted by the record sheet ], or its image is imprinted directly. In 
the image formation equipment using the detection information which forms the 
predetermined mark for detection with said image formation means on this middle 
imprint belt or a sheet conveyance belt, detects that mark for detection by the reflective 
mold sensor, and is acquired Said reflective mold sensor is arranged in the location which 
counters on both sides of the supporter article which supports said middle imprint belt or 
a sheet conveyance belt in the condition of having contacted, and the belt concerned. 
[001 1] In such a means, the contact-carrying member arranged so that the inner skin side 
of each [ these ] belt besides the support roll which lays and supports a middle imprint 
belt or a sheet conveyance belt as a supporter article can be contacted equally is 
mentioned. Moreover, although especially the mark for detection is not restrained about 
the class, pattern, etc., the formation is usually performed by the above mentioned image 
formation means. Furthermore, an image formation means just forms the toner image 
which should be imprinted to a middle imprint belt or a record sheet. 
[0012] Since the part of the middle imprint belt currently supported by the supporter 
article or a sheet conveyance belt is most maintained at the condition that fluctuation was 
fixed few, in respect of the location (height) of a belt side, or flatness (flatness especially 
to the cross direction of a belt) according to this means, Spacing and parallelism of the 
reflective mold sensor arranged in the location which counters on both sides of the 
supporter article and belt concerned, and the belt concerned come to be maintained at the 
condition of having been most fixed. Therefore, the mark for detection formed on the belt 
concerned is stabilized with a sufficient precision by the reflective mold sensor arranged 
like the above, and is detected. 

[0013] Moreover, in the image formation equipment of invention which invention 
concerning claim 2 requires for claim 1, said reflective mold sensor is positioned on the 
basis of said supporter article. 

[0014] According to this means, since distance with a middle imprint belt or a sheet 
conveyance belt is positioned on the basis of the supporter article which becomes settled 
most directly and uniquely, a reflective mold sensor can be most positioned with a 
sufficient precision certainly to the part of the belt concerned whose location and flatness 
of a belt side are fixed as that sensor was mentioned above. 
[0015] Moreover, in the image formation equipment of invention which invention 
concerning claim 3 requires for claim 2, said supporter article is a support roll and said 
reflective mold sensor is positioned on the basis of the shaft of this support roll. 
[0016] Since according to this means distance with a middle imprint belt or a sheet 
conveyance belt is equivalent to a radius and the shaft of a support roll becomes fixed, 
positioning of a reflective mold sensor can be performed further often [ precision ] and 
simple. 

[0017] Moreover, invention concerning claim 4 is set as the location where only the part 
to which the detection location of said reflective mold sensor seasoned with tolerance the 
side to which the belt concerned separates from the support roll rather than the contact 
section with said support roll, said middle imprint belt, or a sheet conveyance belt shifted 
in the image formation equipment of invention concerning claim 2. 



[0018] According to this means, a middle imprint belt or a sheet conveyance belt Since it 
is in a flat-surface condition in the location [ section / the / contact ] slightly shifted to 
being in the curved-surface condition which ****ed in the peripheral surface of a roll in 
the contact section with a support roll, Even if there is dispersion (to the belt migration 
direction) in the detection location of the reflective mold sensor by the tolerance of each 
component part or the installation tolerance of these components, detection of the mark 
for detection will be performed in the flat-surface condition part which the belt concerned 
described above. For this reason, even if the detection location of the sensor by each 
above-mentioned tolerance varies, it is hard to generate fluctuation of the detection result 
by that dispersion. 

[0019] Furthermore, in the image formation equipment of invention concerning claim 2, 
said reflective mold sensor is carried in a unit frame, and invention concerning claim 5 is 
constituted as a sensor unit, and is attached in the body of equipment free [ attachment 
and detachment ] through the positioning plate for the sensor unit to carry out positioning 
with said supporter article. 

[0020] While according to this means being able to remove a sensor and being able to 
maintain simple, where a sensor is positioned with a sufficient precision to a middle 
imprint belt or a sheet conveyance belt, it can set simple. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an accompanying drawing. 

[0022] Drawing 1 shows the image formation equipment concerning one example of this 
invention, and this image formation equipment is color picture formation equipment 
which adopted the middle imprint method. 

[0023] In drawing 1 , Agreements IK, 1 Y, 1M, and 1C are four image formation units for 
forming the toner image of black (B), yellow (Y), a Magenta (M), and the color 
component of cyanogen (C), respectively. The photoconductor drum 10 which these 
image formation units IK, 1 Y, 1M, and 1C all rotate in the direction of arrow-head a, the 
image formation process unit arranged on the perimeter of this photoconductor drum 10 - 
- that is Scan exposure of the light figure according to image information is carried out at 
the electrification machine 1 1 uniformly charged in the photo conductor drum 10, and the 
electrified photoconductor drum 10. With the developer (toner) of the image aligner 12 
which forms an electrostatic latent image, and the color component to which the 
electrostatic latent image was distributed for every image formation unit It consists of 
similarly cleaning equipment 15 grades which remove the toner which adheres on the 
developer 13 which is developed and is used as the toner image of a predetermined color, 
the primary transfer roller 14 as a primary imprint machine imprinted on the middle 
imprint belt which mentions a toner image later, and the photoconductor drum 10 after an 
imprint. The bias voltage for an imprint is impressed to the primary transfer roller 14. 
[0024] Moreover, agreement 2 is a middle imprint belt. This middle imprint belt 2 is laid 
by two or more support rolls of the opposite roll 23 which constitutes a drive roll 20, the 
follower roll 21, the roll 22 for tensions, and a secondary imprint machine, where it was 
moreover pressed by the primary transfer roller 14 and the front face of a photoconductor 
drum 10 is contacted, it is arranged, and it rotates in the direction of arrow-head b with 
that drive roll 20 synchronizing with a photoconductor drum 10. Moreover, a sign 24 is a 
secondary transfer roller which constitutes a secondary imprint machine with said 



opposite roll 23, and is attached possible [ attachment and detachment ] to the middle 
imprint belt 2. The bias voltage for an imprint is impressed to said opposite roll 23. 
Furthermore, in addition to this, cleaning equipment from which the toner image adhering 
to the belt 2 after a secondary imprint is removed, an electric discharge machine which 
discharges a belt 2 which is not illustrated are arranged in the perimeter of the middle 
imprint belt 2. The secondary transfer roller 24 can be estranged from the middle imprint 
belt 2 in consideration of making easy to perform the activity for removing the choked 
record sheet, when the paper jam of a record sheet occurs in the secondary imprint 
section. 

[0025] Furthermore, the medium tray in which agreement 30 holds record sheet P, the 
feed roll whose 31 sends out one record sheet in a medium tray 30 at a time, The resist 
roll which 32 turns a record sheet to the secondary imprint section, and is sent out to 
predetermined timing, The anchorage device of the roll method fixed to a record sheet in 
the sheet conveyance belt with which 33 conveys the record sheet after secondary imprint 
termination, and the toner image with which 34 was imprinted secondarily, and 35 are 
hold trays on which image formation holds the record sheet ended and discharged. The 
alternate long and short dash line in drawing shows the main conveyance paths of record 
sheet P. 

[0026] Moreover, although it omits that illustration in constituting this image formation 
equipment as a copying machine, the image reader for reading the image information of 
the manuscript which should be copied will be equipped further. Moreover, although it 
similarly omits the illustration in constituting as a printer, the external input equipment 
for inputting the image information which should be printed from an external instrument, 
a record medium, etc. is equipped further. Furthermore, in constituting as a compound 
machine, said image reader and external input equipment have. 
[0027] Formation of the color picture by this color picture formation equipment is 
performed like next. 

[0028] First, in each image formation units IK, 1 Y, 1M, and 1C, the toner image of a 
predetermined color component is formed, respectively. That is, also in which image 
formation unit, after the rotating photoconductor drum 10 is first charged with the 
electrification vessel 1 1, the electrostatic latent image of a predetermined color 
component based on image information is formed in the electrified drum front face by the 
image aligner 12. Then, the electrostatic latent image is developed according to 
concentration gradation etc. by the developer 13, and it develops it as a toner image of a 
predetermined color component. Next, a sequential imprint is carried out on the middle 
imprint belt 2 by the each first transfer roller 14, and each toner image formed in each 
photoconductor drum 10 is piled up. Under the present circumstances, the toner image 
formation timing of each image formation unit 1 is controlled by image formation 
equipment to be correctly in agreement and to overlap, without the toner image of each 
color component formed in each image formation unit 1 shifting mutually on the middle 
imprint belt 2. The front face of the photoconductor drum 10 which this primary imprint 
ended is cleaned by cleaning equipment 15. 

[0029] The toner image by which the multiplex imprint was carried out on the middle 
imprint belt 2 is imprinted by the opposite roll 23 and the secondary transfer roller 24 to 
record sheet P with which the secondary imprint section is fed to predetermined timing. 
The record sheet after this secondary imprint is completed is discharged on the hold tray 



35, after being sent into an anchorage device 34 with the sheet conveyance belt 33 and 
making fixing processing of a toner image. The middle imprint belt 2 after a secondary 
imprint is cleaned by cleaning equipment, or is discharged by the electric discharger. The 
record sheet with which the color picture was formed as mentioned above is obtained. 
[0030] By the way, it sets to this color picture formation equipment. It location(color )- 
shifts, the predetermined timing set up beforehand ~ each image formation unit 1 ~ the 
middle imprint belt 2 top — concentration — The toner patch 3 for detection (mark) which 
consists of a predetermined pattern for furthermore detecting toner image formation 
timing is formed through the same process as the time of formation of said toner image 
(refer to drawing 2 ). The patch 3 for detection is detected by the reflective mold sensor 4 
which consists of a light emitting device and a photo detector, and control for 
rationalizing concentration, formation timing, etc. of a toner image which are formed in 
each image formation unit 1 based on the acquired detection information is performed. In 
this example, the patch for concentration detection was formed as patch 3, and it has 
illustrated about the mode which uses the 2 reflective mold sensor for concentration 
detection as a reflective mold sensor 4. 

[0031] Each of that sensor opens the spacing L a belt 2 and predetermined to right above 
the follower roll 21 of the middle imprint belt 2, and the reflective mold sensor 4 is 
installed while being arranged where spacing which ****ed in the formation location of 
patch 3 is opened and arranged crosswise [ of the middle imprint belt 2 ] (cross direction 
of equipment) as shown in drawing 1 - drawing 4 . The detection result of this sensor 4 is 
inputted into the control unit 5 for controlling the whole equipment. In drawing 3 and 4, 
sign 4a is the distribution cable of a sensor 4. 

[0032] Moreover, this reflective mold sensor 4 is attached in the condition of having 
arranged on two unit frames 41, and is constituted as a sensor unit 40. As shown in 
drawing 2 , the rail member 50 met and arranged crosswise [ of the middle imprint belt 2 
] by the body of equipment is equipped with this sensor unit 40 free [ attachment and 
detachment ] through up bending section 41a of that unit frame 41. Moreover, as shown 
in drawing 2 - drawing 4 , the gage pins 44 and 45 which open spacing in the vertical 
direction and are located in a line with it protrude on the edge bending sections 42 and 43 
of the unit frame 41, respectively. Furthermore, the reflective mold sensor 4 is attached 
so that it may be located on the center line M to which the detection location (focal 
location) F connects gage pins 44 and 45 (refer to drawing 3 ). 
[0033] And this reflective mold sensor unit 40 has structure with which the body of 
equipment is equipped in the condition of having been positioned to the middle imprint 
belt 2 through the positioning plate 6 for back, and the positioning plate 7 for the front by 
positioning on the basis of shaft 21a of the follower roll 21 of the middle imprint belt 2. 
[0034] Among these, as the positioning plate 6 for back is shown in drawing 3 or drawing 
4 One bearing hole 60 with which the back edge of shaft 21a of the follower roll 21 is 
inserted, Form the physical relationship which only a fixed distance separated from the 
bearing hole 60 so that the predetermined spacing L of the reflective mold sensor 4 and 
the middle imprint belt 2 might be obtained. Two tooling holes 61 and 62 in which two 
gage pins 44 in the edge bending section 42 of the unit frame 41 are inserted are 
established. The bearing hole 60 and tooling holes 61 and 62 are arranged so that it may 
stand in a line in the vertical direction in the shape of a straight line (the tooling holes 61 
by the side of a lower part meet in the vertical direction, and are long long holes). And 



the unit of the middle imprint belt 2 makes it correspond in the vertical direction so that it 
may mention later to have installation structure which carries out constant-rate 
displacement, and to the back side frame 51 of the body of equipment, this positioning 
plate 6 is attached in that vertical direction (an arrow head A, the direction of B) so that 
specified quantity migration can be carried out. Namely, this positioning plate 6 is being 
fixed in the vertical direction established to that clamp face by the back side frame 5 1 
with the screw 64 with a stage through the long loosely-fitting hole 63, as shown in 
drawing 5 . And since the positioning plate 6 is attached by existence of step 64a of the 
screw 64 with a stage where Gap S is formed between the back side frames 51, it is the 
structure which the whole plate meets the loosely-fitting hole 63, and carries out vertical 
migration by it. Moreover, shaft 21a of the follower roll 21 is usually inserted in the 
bearing hole 60 of this positioning plate 6. 

[0035] On the other hand, as the positioning plate 7 for the front is shown in drawing 2 
R> 2 or drawing 4 One bearing hole 70 with which the front edge of shaft 21a of the 
follower roll 21 is inserted, Form the physical relationship which only a fixed distance 
separated from the bearing hole 70 so that the predetermined spacing L of the reflective 
mold sensor 4 and the middle imprint belt 2 might be obtained. Two tooling holes 71 and 
72 in which two gage pins 45 in the edge bending section 43 of the unit frame 41 are 
inserted are established. The bearing hole 70 and tooling holes 71 and 72 are arranged so 
that it may stand in a line in the vertical direction in the shape of a straight line (the 
tooling holes 71 by the side of a lower part meet in the vertical direction, and are long 
long holes). Moreover, this positioning plate 7 is attached in the vertical direction to the 
front side frame 52 of the body of equipment with the screw 74 for immobilization which 
can carry out temporary immobilization movable. That is, like the installation structure of 
the positioning plate 6 for back, the long loosely-fitting hole is established in the vertical 
direction in the clamp face, and it is fixed to the front side frame 52 with the screw 64 
with a stage through the loosely-fitting hole, respectively (refer to drawing 5 ). 
[0036] And each rolls 20, 21, 22, and 23 which support the middle imprint belt 2 are 
altogether attached in the belt unit frame 55 so that a part may be illustrated to drawing 4 
. Moreover, the primary transfer roller 14 is also attached in the belt unit frame 55 in this 
example. And since this belt unit frame 55 needs to make the middle imprint belt 2 
estrange from each photoconductor drum 10 in the time of jam processing of a record 
sheet and a maintenance etc., the installation structure which moves up and down by the 
lever which is not illustrated to the body of equipment is adopted. 
[0037] In equipping with this sensor unit 40 (it attaching), first, as shown in drawing 6 , 
by equipping the rail member 50 with the sensor unit 40, and pushing in towards 
equipment back, two gage pins 44 in the back side of that unit frame 41 are inserted in 
the tooling holes 61 and 62 of the positioning plate 6 for back in the condition of having 
been inserted in shaft 21a of the follower roll 21, respectively, and are changed into a 
tacking condition. Under the present circumstances, the belt unit frame 55 is changed into 
the condition of having made it descending. The sign 53 in drawing is the screwhole of 
the screw 74 for immobilization. 

[0038] Next, while inserting two gage pins 45 of the sensor unit 40 which is in a tacking 
condition at the tooling holes 71 and 72 using the positioning plate 7 for the front, shaft 
21a of the follower roll 21 is inserted in the bearing hole 70. Thereby, since spacing of 
the reflective mold sensor 4 and shaft 21a of the follower roll 21 is held uniformly, in this 



phase, the reflective mold sensor 4 is correctly positioned to the middle imprint belt 2. 
And after using the screw 74 for immobilization for the front side frame 52 of the body of 
equipment and carrying out temporary immobilization of the positioning plate 7, 
installation of the sensor unit 40 is completed by raising the belt unit frame 55, carrying 
out this bundle of the screw 74 for immobilization to the last, and fixing the positioning 
plate 7 to the front side frame 52 of the body of equipment completely. At the time of a 
rise of this belt unit frame 55, since the positioning plates 6 and 7 with which shaft 21a of 
the follower roll 21 is inserted follow and it goes up up (the direction of arrow-head A), 
only the distance same as the sensor unit 40 rises. 

[0039] Consequently, all, as a result of being positioned on the basis of shaft 21a of the 
follower roll 21 with the positioning plates 6 and 7, as shown in drawing 2 b or drawing 4 
, the spacing L with the middle imprint belt 2 will be uniformly held by two reflective 
mold sensors 4 attached in the sensor unit 40. Moreover, as a result of attaching the core 
of the gage pins 44 and 45 of the sensor unit 40, and the core of shaft 21a of the follower 
roll 21 in the relation located in a line on the straight line which meets in the vertical 
direction, as for the reflective mold sensor 4, the detection location F comes to be located 
in the upstream edge (this is in agreement also with the topmost part of the follower roll 
21) of the surface of action R of the middle imprint belt 2 and the follower roll 21 (slash 
section). 

[0040] And the middle imprint belt 2 rotates in the condition of having been stabilized 
extremely, in the field R in contact with the follower roll 21, without curtaining caudad 
also rocking. For this reason, the spacing L of the reflective mold sensor 4 and the middle 
imprint belt 2 will always be kept constant. 

[0041] Therefore, in this image formation equipment, by the reflective mold sensor 4 in 
the condition that such an installation precision is high, the patch 3 for concentration 
detection formed of each image formation unit 1 on the middle imprint belt 2 is stabilized 
with a sufficient precision, and is detected. And the detection information on this detected 
patch 3 is sent to a control unit 5, and in a control unit 5, after comparing with the criteria 
set point, only the required amount of amendments transmits a control signal to the 
candidate for amendment, and it performs control. By this, the concentration of the toner 
image formed of each image formation unit 1 will be rationalized. Moreover, since this 
reflective mold sensor 4 is not attached in a part for the moving part which carries out 
attachment-and-detachment actuation like the secondary imprint section, a possibility of 
saying that the spacing L with the middle imprint object belt 2 changes in response to the 
effect of vibration generated in a part for moving part, and it becomes easy to generate a 
detection mistake does not have it. 

[0042] Moreover, the case where the jam of the record sheet generated between the 
middle imprint belt 2 and the photoconductor drum 10 grade is removed with this image 
formation equipment, Or although the belt unit frame 55 is made to be to descend as 
mentioned above when performing the maintenance of image formation unit 1 and 
middle imprint belt 2 relation Since the positioning plates 6 and 7 are attached possible [ 
vertical movement ] to each frames 51 and 52 of the body of equipment also in this case, 
the sensor unit 40 descends united with the middle imprint belt 2 etc. For this reason, the 
spacing L of the reflective mold sensor 4 and the middle imprint belt 2 is kept constant 
with the positioning plates 6 and 7 also at the time of rise and fall of the belt unit frame 
55. 



[0043] Furthermore, it can carry out by facing and doing an activity in a procedure 
contrary to the above mentioned installation for removing the sensor unit 40. That is, 
after loosening the screw 74 for immobilization a little and dropping the belt unit frame 
55, the positioning plate 7 for the front is removed from the front side plate 52, and it 
samples also from shaft 21a of a gage pin 45 or a follower roll. By this, as shown in 
drawing 6 , it will be held only by the rail member 50. Finally, the rail member 50 is met 
and the sensor unit 40 of this condition is pulled out to the front-face side of equipment. 
Thereby, the sensor unit 40 is simply removed independently from the body of equipment 
with other component parts. 

[0044] For this reason, with this image formation equipment, the sensor unit 40 is easily 
maintainable. Moreover, by performing wearing in a procedure which was mentioned 
above, after the activity termination can attach the sensor unit 40 easily [ the body of 
equipment ] again, by the re-installation as well as a front, can remove the spacing L of 
the reflective mold sensor 4 and the middle imprint belt 2, and can hold it uniformly. 
[0045] Drawing 7 shows the mode set up so that the detection location F of the reflective 
mold sensor 4 might be shifted a little to the side to which a belt 2 separates from a roll 
21 from the edge Ra of the surface of action R of the middle imprint belt 2 and the 
follower roll 21 in the above mentioned example. Here, the sign same about the part 
which is common in said example is attached, and the explanation is also omitted 
(suppose that it is the same also about the case of other examples of a mode which carry 
out a postscript). 

[0046] Thus, the detection location F is set up for preventing degradation of the detection 
engine performance of the reflective mold sensor 4 by the tolerance in consideration of 
the tolerance of the components of a reflective mold sensor, the unit frame 41 and the 
positioning plate 6, and 7 grades itself, and the installation tolerance of sensor unit 40 
grade. That is, when the detection location F of the reflective mold sensor 4 is set as the 
edge Ra of a surface of action R like said example, supposing the actual detection 
location F has shifted to the interior side of a surface of action R (left-hand side of 
drawing 2 R> 2) according to tolerance Since the inside of a surface of action R ****s in 
the peripheral surface of a roll 21 and is in a curved-surface condition, it changes in the 
direction in which the spacing L of the reflective mold sensor 4 and the middle imprint 
belt 2 spreads. Since there is a possibility that the patch 3 for detection may be correctly 
undetectable, as a result, the cure which can avoid such a situation beforehand is needed. 
[0047] So, in this example of a mode, that tolerance was expected beforehand, and as 
shown in drawing 7 b, it has set up so that the detection location F of the reflective mold 
sensor 4 may turn into a location where only the part (deltaX) which considered tolerance 
from the edge Ra of the above-mentioned surface of action R shifted to the improvement 
style side in the method of belt rotation (right-hand side in drawing). This amount 
(deltaX) to shift has about 1.0-1.5 desirablemm. Since the close attendants of the follower 
roll 21 have the middle imprint belt 2 in this shifted location K, it does not almost have 
sag or rocking of the middle imprint belt 2, either, and is in the flat-surface condition. For 
this reason, even if it shifted from the location K which the actual detection location F 
shifted according to tolerance to any of the upstream of a belt hand of cut, or the 
downstream, that detection location F will exist in middle imprint belt 2 part in the flat- 
surface condition stabilized as mentioned above. It can be said that this is in the condition 
that it is almost equal with the case of said example to which the detection location F is 



located in the edge Ra of a surface of action R. 

[0048] therefore, when the detection location F of the reflective mold sensor 4 is set up in 
this way Since the spacing L of the reflective mold sensor 4 and the middle imprint belt 2 
is certainly kept constant even if a gap (dispersion) is in the actual detection location F of 
the reflective mold sensor 4 according to the tolerance and its installation tolerance of 
components, It becomes possible to be stabilized with a much more sufficient precision 
and to detect the patch 3 for detection formed on the middle imprint belt 2. 
[0049] thus, as an approach of setting the detection location F as the location which only 
the specified quantity (deltaX) shifted As shown in drawing 8 a, the detection location F 
For example, the gage pin of the unit frame 41 (44), or [ attaching and constituting the 
reflective mold sensor 4 on a frame 41 so that it may become the location where only 
distance delta X shifted to the upstream of a belt hand of cut from the center line M to 
which 45 are connected ] - or As shown in this drawing b, the tooling holes 71 and 72 
(61 62) for inserting the gage pin 45 of the sensor unit in each of that plate (44) as a 
positioning plate 7 (6) What is necessary is just to use the peach formed in the location 
where only distance delta X shifted from shaft 21a (center line) of the follower roll 21 to 
the upstream of a belt hand of cut, respectively. In the case of the former, by this only by 
attaching the sensor unit 40 in the same procedure like said example The detection 
location F of the reflective mold sensor 4 distance deltaX can set it as the shifted location, 
and on the other hand, in being the latter By attaching the sensor unit 40 using the 
positioning plate 7 (6) which changed the formation location of the tooling holes, the 
detection location F of the reflective mold sensor 4 can be set as the location shifted 
distance deltaX. Incidentally, the example of a mode shown in drawing 7 sets up the 
detection location F with the application of the former approach. 
[0050] Drawing 9 replaces the reflective mold sensor 4 (sensor unit 40) in said example 
with an opposite location with the follower roll 21, and shows the example of a mode 
arranged in the buttress plate 25 which supports the middle imprint belt 2 from a rear- 
face side, and the location which counters. 

[0051] A buttress plate 25 is attached in said belt unit frame 55 so that it may be 
supported in the condition of having contacted from the belt rear-face side, in order to 
always hold the part of the middle imprint belt 2 between image formation unit 1C of the 
last color, and the follower roll 21 in a fixed height location. In this example of a mode, 
that top face consists of smooth side 25a which contacts by predetermined width of face 
over the cross direction of a belt 2 as that buttress plate 25, and the locator pin 26 is using 
the bracket which protruded, respectively for the location which only a fixed distance 
separated from smooth side 25a to that edge lateral portion. Smooth side 25a is formed 
with the quality of the material with little frictional resistance with the rear face of the 
middle imprint belt 2. Moreover, the gage pin 26 is formed in the location (location 
equivalent to shaft 21a of a roll) where only the same distance as the radius of the 
follower roll 21 separated from smooth side 25a. 

[0052] And the sensor unit 40 has structure with which the body of equipment is 
equipped in the condition of having been positioned to the middle imprint belt 2 by in 
addition to being supported by the rail member 50 arranged above the buttress plate 25, 
using similarly the positioning plates 6 and 7 in said example, and positioning them on 
the basis of the locator pin 26 of a buttress plate 25. 

[0053] That is, in the back side of a buttress plate 25, while being attached in the back 



side frame 51 possible [ vertical movement ] with the screw 64 with a stage like the case 
where the positioning plate 6 for back is said example and inserting the gage pin 26 of a 
buttress plate 25 in the bearing hole 60 of the positioning plate 6, the gage pin 44 of the 
sensor unit 40 which was supported by the tooling holes 61 and 62 and was stuffed into 
them by the rail member 50 is inserted. Thereby, the sensor unit 40 will be in a tacking 
condition. On the other hand, in the front side of a buttress plate 25, while the positioning 
plate 7 for the front inserted the gage pin 26 of a buttress plate 25 in the bearing hole 70 
of the plate, after inserting the gage pin 45 of the sensor unit 40 in the tooling holes 71 
and 72 and enabling temporary immobilization of the vertical movement of it to the front 
side frame 52 with the above mentioned screw 74 for immobilization, since a belt unit 
frame is raised, this bundle of the screw 74 for immobilization is carried out. Thereby, 
positioning and immobilization of the sensor unit 40 are made. And also in this case, 
since spacing of the reflective mold sensor 4 and the gage pin 26 of a buttress plate 25 is 
held uniformly, in this phase, the reflective mold sensor 4 is correctly positioned to the 
middle imprint belt 2. 

[0054] Consequently, all, as a result of being positioned on the basis of the locator pin 26 
of a buttress plate 25 with the positioning plates 6 and 7, as shown in drawing 9 b, the 
spacing L with the middle imprint belt 2 will be uniformly held by two reflective mold 
sensors 4 attached in the sensor unit 40. Moreover, as a result of attaching the core of the 
gage pins 44 and 45 of the sensor unit 40, and the core of the gage pin 26 of a buttress 
plate 25 in the relation located in a line on the straight line of the vertical direction, as for 
the reflective mold sensor 4, the detection location F comes to be located in the surface of 
action R of the middle imprint belt 2 and smooth side 25a of a buttress plate 25 (slash 
section). 

[0055] And in the field R in contact with smooth side 25a of a buttress plate 25, 
curtaining caudad, as illustrated to drawing 1 1 R> 1 also rotates the middle imprint belt 2 
in the condition of having been stabilized extremely, without rocking. For this reason, the 
spacing L of the reflective mold sensor 4 and the middle imprint belt 2 will always be 
kept constant. 

[0056] Therefore, also in the image formation equipment concerning this example of a 
mode, by the reflective mold sensor 4 in the condition that such an installation precision 
is high, correctly, it is stabilized and the patch 3 for concentration detection formed of 
each image formation unit 1 on the middle imprint belt 2 is detected. 
[0057] in addition, the voice which forms the patch 3 for concentration detection and 
detects it by the reflective mold sensor 4 for concentration detection in said example 
(other examples of a mode are included) carried out - it may replace with this and the 
patch 3 for location (color) gap detection may form, and although it attached like and 
having illustrated, from this invention, it may constitute so that it may detect by the 
reflective mold sensor 4 for location gap detection. Moreover, the both sides of the patch 
3 for concentration detection and the patch 3 for location gap detection may be formed, 
and you may constitute so that it may be detected by the reflective mold sensor 3 only for 
each, respectively. Therefore, it is not restrained especially about a number, a location, 
etc. of the reflective mold sensor 4 attached in a sensor unit, and is not restrained 
especially about the formation pattern of the patch 3 for detection, either. 
[0058] Moreover, what is necessary is to carry out opposite arrangement with the posture 
to which the body of a sensor met at least on the production of the radius of the follower 



roll 21 in the surface of action R of the middle imprint belt 2 and the follower roll 21, and 
just to arrange the reflective mold sensor 4 moreover so that the detection location F may 
be located in the part of either of the surfaces of action R when arranging in the opposite 
location of the follower roll 21. 

[0059] Furthermore, the reflective mold sensor 4 may be constituted so that it may 
arrange in the location which counters on both sides of the roll 22 grades for tensions and 
belts 2 other than follower roll 21. 

[0060] Furthermore, although illustrated in said example again about image formation 
equipment equipped with four image formation units 1, this invention is applicable also 
like the image formation equipment which has one image formation unit of a 
configuration of having arranged four developers to the perimeter of one photoconductor 
drum as mentioned with the conventional technique ( drawing 12 ). 
[0061] Moreover, although illustrated in said example about the case of the' image 
formation equipment which forms the patch 3 for detection on the middle imprint belt 2, 
as shown in drawing 10 , also about the image formation equipment which forms the 
patch 3 for detection on the sheet conveyance belt 8, this invention is applied similarly 
and can carry out things. 

[0062] The sheet conveyance belt 8 in the image formation equipment of drawing 10 is 
laid by two or more support rolls of a drive roll 80, the follower roll 81, the roll 82 for 
tensions, and the follower roll 83, almost like the middle imprint belt 2, where the imprint 
section of a photoconductor drum 10 is moreover approached, it is arranged, and it rotates 
in the direction of arrow-head b with the drive roll 80 synchronizing with a 
photoconductor drum 10. And the sheet conveyance belt 8 is in the condition of having 
made record sheet P sent from the resist roll 32 adsorbing on a belt with the 
electrification vessel 84 for adsorption, and passes the imprint section of each 
photoconductor drum 10. Thereby, as the toner image of each color component formed 
on each photoconductor drum 10 piles up one by one, it is imprinted on record sheet P. 
Record sheet P after an imprint exfoliates from the sheet conveyance belt 8, and is sent to 
an anchorage device 34. The sheet conveyance belt 8 after record sheet exfoliation is 
cleaned by cleaning equipment 86 while it is discharged with the electric discharge vessel 
85. 

[0063] Also in image formation equipment equipped with such a sheet conveyance belt 8, 
the reflective mold sensor 4 can be arranged in the follower roll 80 and the location 
which counters like said example so that it may illustrate to drawing 10 . Moreover, you 
may arrange in other support rolls and the location which counters, and may arrange in 
the buttress plate which supports the sheet conveyance belt 8, and the location which 
counters further. Thereby, the same effectiveness as the above mentioned example is 
acquired. 
[0064] 

[Effect of the Invention] Since the reflective mold sensor was arranged in the location 
which counters on both sides of the supporter article which supports a middle imprint belt 
or a sheet conveyance belt in the condition of having contacted, and the belt concerned 
according to this invention as explained above, it is stabilized with a sufficient precision 
by the reflective mold sensor, and the mark for detection formed in a middle imprint belt 
or a sheet conveyance belt can be detected. Consequently, it becomes possible to perform 
more exactly control performed using the detection information on that detection mark. 



[0065] Moreover, when it constitutes so that a reflective mold sensor may be positioned 
on the basis of said supporter article, positioning to the middle imprint belt or sheet 
conveyance belt of a reflective mold sensor can be performed more with a sufficient 
precision simple, and the sensor can be attached easily. 

[0066] Moreover, when it constitutes so that a reflective mold sensor may be positioned 
on the basis of the shaft of the support roll of the belt which is a supporter article, a 
reflective mold sensor can be positioned further often [ precision ] and simple. 
[0067] moreover, when it constitutes so that it may be set as the location where only the 
part which seasoned with tolerance the side to which the belt concerned separates the 
detection location of a reflective mold sensor from the support roll rather than the contact 
section with a support roll, a middle imprint belt, or a sheet conveyance belt shifted Even 
if the detection location of the sensor by tolerance varies in practice, it is hard coming to 
generate fluctuation of the detection result by the dispersion, and the mark for detection 
can be detected further often [ precision ] and certainly. 

[0068] Furthermore, when a reflective mold sensor is carried in a unit frame, and it 
constitutes as a sensor unit, and it constitutes so that the sensor unit may be attached in 
the body of equipment free [ attachment and detachment ] through the positioning plate 
for carrying out positioning with a supporter article, while being able to remove the 
sensor and being able to maintain simple, where a sensor is positioned with a sufficient 
precision to a middle imprint belt or a sheet conveyance belt, it can set simple. 



[Translation done.] 



